media was adjusted to 5.8 before adding agar. All media were gelled with 0.7% agar. The cultures were maintained at 25 ± 2 0 C under cool white fluorescent light for a daily 16 hrs photoperiod with light intensity of 3000 lux. Subculturing was done every three weeks interval. Half-strength MS supplemented with IBA, IAA and NAA were used for root induction.
Observations were made after four weeks of culture. For hardening, rooted shoots were taken out from the test tubes, gently washed to free the medium from roots. They were transferred to poly bags containing a mixture of sterile soil, sand and compost (2 : 1 : 1) and covered with poly bag. The plantlets were exposed to high humidity and diffuse sunlight for 7 days for hardening. After 15 -20 days, the plantlets were planted in the experimental field.
A high frequency of shoot regeneration was obtained when shoot tips, nodal and leaf segment explants were cultured onto MS medium supplemented with diverse concentrations and combinations of growth regulators. MS supplemented with 0.5 mg/l BAP and 0.2 mg/l NAA proved as the most conducive medium for shoot tip and nodal segment derived direct shoot regeneration and multiplication (Table 1 ). The shoot tip and nodal explants showed positive response in the same media combinations. Leaf segments also comprised an important explant for direct multiple shoot development (Table 2) . Some reports are found regarding in vitro regeneration of V. unguiculata which describes the use of primary leaves (Muthukumar et al. 1995 , Ramkrishnan et al. 2005 ) and shoot tips (Kartha et al. 1981 , Brar et al. 1997a , Mao et al. 2006 as explants of choice. Brar et al. (1997b) cultured shoot tips on MS medium augmented with 5.0 mg/l Kn and 0.01 mg/l NAA. Multiple shoots were produced from shoot tips, and these grew well when cultured on full strength MS. Aasim et al. (2008) produced multiple shoots from shoot meristems of three -five-day-old in vitro grown seedlings of Turkish cowpea (V. unguiculata L.) cv. akkiz on MS supplemented with 0.5 mg/l BAP and 0.5 mg/l NAA. In the present investigation, 86% nodal explants produced shoots, mean number of shoots per explant was 12.3 ± 0.43 with an average length of 6.9 ± 0.32 cm on MS medium supplemented with 0.5 mg/l BAP and 0.2 mg/l NAA (Table 1, Fig. 1a ). In the same medium, average 8.2 ± 0.17 shoots proliferated per shoot tip explants (Table 1, Fig. 1b) . In leaf segment explants, the highest percentage (64) of shoot regeneration was observed on MS supplemented with 1.0 mg/l zeatin and 0.2 mg/l NAA (Table 2 , Fig. 1c) . Brar et al. (1997b) cultured leaf disks of V. unguiculata L. on MS media supplemented with 0.5 mg/l BAP and 1 mg/l 2, 4-D for shoot regeneration and found satisfactory results. For further development of medium and enhanced shoot proliferation, coconut water, ranging from 5 -10% (v/v) was added to the medium before pH adjustment. Coconut water exerted positive impacts in shoot number proliferation when 10% (v/v) was used. In response to 10% (v/v) coconut water addition, 17 shoots were proliferated per explant (Fig. 2) . Wald et al. (1989) Urea (mg/l) coconut water as a beneficial agent which provides a rich source of natural cytokinins. For further elongation of the shoots, urea (50 -250 mg/l) was added simultaneously to the medium and the best response was observed when 75 mg/l urea was used (Fig. 3) . At this concentration, nodal segment derived shoots elongated from 6.9 ± 0.32 to 7.4 ± 0.21 cm. For root induction, in vitro raised well-developed and elongated shoots were excised and cultured on rooting medium containing half-strength MS with different concentrations and combinations of IBA, IAA and NAA. The best result was obtained on half-strength MS supplemented with 3.0 mg/l IBA (Table 3) . In this combination, it was observed that 90% shoots rooted well within four weeks of culture and each microcutting produced 13.3 ± 0.64 roots (Fig.  1d, e) ). The superiority of IBA for rooting over other auxins has been reported by many researchers (Caboni and Tonalli 1999, Grewal et al. 1994) . For acclimatization, plantlets were transferred to poly bags containing a mixture of soil, sand and compost (2 : 1 : 1). After acclimation, plantlets were subsequently transferred to experimental field (Fig. 1g) where survival rate was 80%. Thus the result of present study will play a positive role for maintaining the purity of an improved yardlong bean line to the next progenies and thus contribute to high yield of this vegetable throughout the country. This work may also be useful for further studies towards the development of desired trait bearing transgenic yardlong bean through Agrobacterium-mediated genetic transformation system.
